SUMMARY The effects of non-steroidal anti-inflammatory drugs and prostaglandins E2 and F2, on the secretory and electrical activity of isolated rabbit fundic mucosa have been studied. Spontaneous acid secretion was inhibited by serosal side application of sodium thiocyanate (6x10-2M) and the resulting alkali secretion measured by pH stat tiration. Serosal side application of indomethacin (10-5M) or aspirin (3 x 1O-3M) inhibited alkali secretion (0.55 ±0.06 to 0O12±006 gmol/cm2/h, n=6, p<0.01 and 0O28±006 to 0O11±003 I£mol/cm2/h, n=7, p<0.02 respectively). Mucosal or serosal side prostaglandin E2 (10O5 to 10-10M) and F2a (10-4 to 10-10M) failed to alter the rate of alkalinisation but secretion was significantly increased by serosal side 16,16-dimethyl-prostaglandin E2 (10-6M) (0.90+0.20 to 1.50±030 jumol/cm2/h, n=6, p<0.01). Serosal side application of 10-6M prostaglandin E2 to fundic mucosae pretreated with either aspirin (5 x 10-3M) or indomethacin (10-5M), to reduce endogenous E2 formation, also failed to alter alkali secretion. Pretreatment of the mucosa with 16,16-dimethyl-E2 (10 6M) abolished the inhibitory effect of indomethacin (10-5M) on alkali secretion (n=6) but did not modify the secretory response to aspirin (3x10-3M) (fall in alkali secretion with aspirin = 81±11% and with aspirin plus 16,16-dimethyl-E2 = 72±10%, n=7). In the doses used, none of the prostaglandins or non-steroidal anti-inflammatory drugs altered transmucosal potential difference or electrical resistance. These results show that the damaging agents, aspirin and indomethacin, both inhibit gastric alkali secretion but that modes of action may differ. The observation that prostaglandins, E2 and F20, failed to increase alkali production suggests that their protective activity against a variety of damaging agents as shown by others, may be mediated by another mechanism. 
Effects of non-steroidal anti-inflammatory drugs and prostaglandins on alkali secretion Methods EXPERIMENTAL PROCEDURE Experiments were performed on gastric mucosa from male New Zealand White rabbits. The animals were killed by air embolus and the fundus of the stomach excised, washed with warm, unbuffered solution and the external muscle layer removed by blunt dissection in oxygenated unbuffered solution at 37°C. The mucosa was then mounted between two halves of a perspex chamber (surface area 1.8 cm2) and each surface bathed with 20 ml of solution maintained at 37°C and circulated by gas lifts (gassing with a fine bore tube). The unbuffered luminal side solution was kept at a constant pH (7.40 ) by infusion of either sodium hydroxide (15 mmol) or hydrochloric acid (5 mmol) using a pH stat system (ABU 80 and TTT 80, Radiometer, Copenhagen, Denmark). Secretory rate was calculated from the volume of titrants infused and expressed as ,umol/cm2Ih. Open circuit potential difference was measured using matched calomel electrodes and recorded on a high-input impedance voltmeter (Servoscribe 2s). The dc electrical resistance was determined at 5 minute intervals from the immediate fall in potential difference produced by passing a fixed external current (30 ,Amps) through the tissue using silver:silver chloride electrodes.
BATHING SOLUTIONS
The serosal side solution contained Na+ (133.3 mmol), K' (4.0 mmol), Ca2+ (1.8 mmol), Mg2+ (0.8 mmol), Cl-(122.3 mmol), HCO-(17.8 mmol), H2PO4-(0.8 mmol), so42-(0.8 mmol) and glucose (20 mmol As previously described,'5 serosal side application of sodium thiocyanate (6x10-2M) inhibited basal acid secretion thus allowing measurement of net alkali secretion. Secretory rates by these mucosae remained stable over a three hour period although the magnitude of alkali production showed marked variation among animals. Thus, with small numbers of animals, basal rates of alkali secretion were markedly different in some experiments and in evaluating the effect of various agents on the rate of alkalinisation, each animal acted as its own control and comparisons were not made between different series of experiments. experiments, where saline only was added to the serosal side, rates of alkali secretion remained stable (Fig. 3) . None of the prostaglandins studied had any effect on transmucosal potential difference or electrical resistance of the mucosa. As endogeneous production of prostaglandin during preparation and mounting of the mucosa may mask any stimulatory effect of exogenous prostaglandins, a series of experiments was carried out in which the mucosa was stripped in a solution containing either 5x 10-3M aspirin or 10-5M indomethacin and the mucosa subsequently exposed to serosal side 5 x 10-3M aspirin or 10-5M indomethacin in the chamber for a 30 minute period. Mucosal and serosal solutions were then replaced with drug free solutions and sodium thiocyanate (6x 10-2M) added to the serosal side as previously described. Basal secretory rate was recorded when alkalinisation or acidification of the mucosal solution appeared stable (approximately 90 to 120 minutes after adding thiocyanate) and prostaglandin E2 added after a 45 minute control period. Potential difference (9.2±0.9 mV for aspirin and 10+1±08 mV for indomethacin, n=6) and electrical resistance (33±4 and 37±3 Ohm/cm2 respectively, n=6) were not significantly different from tissues not pretreated with these agents. Some of the aspirin and indomethacin treated mucosae, however, failed to exhibit alkali secretion and secreted acid throughout the study period. Addition of prostaglandin E2 (10-5 and 10-6M) to the serosal side solutions of these mucosae failed to alter the rate of alkali production (n=6) or acid secretion (n=6).
EFFECT OF i 6, I 6-DIMETHYL-PROSTAG-LANDIN E2 ON SECRETORY RESPONSE TO INDOMETHACIN AND ASPIRIN
Pretreatment of fundic mucosa with serosal side 16,16-dimethyl-E2 (10-6M) for 30 minutes completely prevented the fall in alkali secretion produced by 10-5M indomethacin (Figs. 1 and 4) . The response to 3x 10-3M aspirin, however, was not modified; the fall in alkali secretion immediately after aspirin exposure being 81±11% in untreated mucosae and 72±10% in the prostaglandin treated mucosae (n=7) (Figs. 2 and 4) . It may be seen from Fig. 4 that the doses of aspirin and indomethacin used produced similar inhibition of basal alkali secretion.
Discussion
A number of recent observations have supported the hypothesis that gastric alkali secretion plays an important role in protecting the stomach from damage by intraluminal acid. 16 Firstly, alkali secretion has been shown in a number of in vitro and in vivo gastric preparations8 9 and by the intact human stomach. 7 Secondly, damaging agents such as non-steroidal anti-inflammatory drugs and bile salts inhibit this secretion in amphibia in vitro and in man in vivol3 [18] [19] [20] 
